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(54) [%wo*i9ro ^^u^-> k-5* -mm^^jvcom^ 



(57) [gift] 

3.0~5.5 ©*{*T^**l'#S'h*&Vfc 
OB) % 7xz;Hjf| (SB) atf*;i/-^*;i/«« (£) 



(2) 

1 

£pH 3.0~5.5 ©^TT-Jt^U^v' KtVt^'JM 
(ig) % yiL-jvmm (Jg) *<tw;wu;i/M 
(tt) *6*4»i 5SR*h*ii«4»Cffffl** 

■BiBttfc®T3«***S*-r*»#J«lfcl3*©** 10 

Ht#fli5] SH47;*-*7r* — K*«B>J*BiJW 
4t^T7 2 »a®^ W/Xttl 5 IS 

g©^ VD^>^#ffi©:7^ y&tCg&bTV-iST 20 

i i fc^snsr s >«eai**trM#JB i tela*©* 

1 1 7 4#l©yj *>>g|S;&V/Xti: 1 5 3 30 

[«5f<JS9] EWaE5U*^4lc^$n«5»5>'BME 

§©^vn^-> >^fi#ffe©7' ? y &fcg& bt v> 5 7 

[WsfcJgl 0] iE?iJ«E?iJS^ 1 licm$n575^ 
8?SE?iJ£^tr8*ffi7 7 7 K. 

[llf&H 11] EBIftBaJS* 1 1 fc*S^T 7 4#g 40 
©^ U Xtt 1 5 3 V D -f S/ >a 

im&m 1 2 ] is^xi 9 ~ 1 1 ©^m*»fcia*©» 

[itsRjs i 3 ] m&m 1 2 Kf&mvmfc? s^-trssa^ 

^.DNAo 

[»5fUgl4] tt^ai 3tEa«J©iffl^X.DNAS« 
[*«3©BMf*8iWn 50 



*f$Pfl¥9 - 3 7 7 8 5 

2 

[0 0 0 1 ] 

fciU Ji^U*S/K-5' -^^^^^©SiiitiJ^T 
W«*«fa*»fS7*^7 7'^— B, 11117*7,77 

A, tt«8i*.DNAft«**-a*£»ICH , i-4. 

ne>©HJ(s4^i: LTtfflt-feS. 
[0 0 0 2] 

[t£3fc©j£ffi] J?^b3f-> Kft^b*WKilMMb-J-*c: 

(WfiB39-29858^) , 
(4S&IH42-1186*) , 

& (!Rrl8fla56-82098^) , TtJ ->>H$g£ (ATP) 

£ffl<^57ji£ (<RrWB63- 230094^ ) V» S. 

£ffi*oS&s|sfl<jfc* F- 5' -^oi^^;i/© 

fcttftfi©^ < ^©T-fcfc&fro&o 
[0 0 0 3] ^~T% #$gH;§#£>te, ^5£©0S£®H# 

2' 3' -**U^Kiiittte©§iJ££#?c:h& 

1-£73?££W3Sbfc (iSfi8¥07-231793^) „ 
[0 0 0 4] bJ&»b&#e>, C©#ffifc33Wt*K ffiffl 

Sfr*&V>«©&jiSl***ofc. 
[0 0 0 5] 

**trffl»A D NAXVifii^. D N A *U%?Z> 
[0 0 0 6] 

HMIftWft-r 4 &»©*«] ft*©* 
ttJ: 5 *J»*©fiV^ b^^> F- 5' ~mm^^.^)v 

m&.m<z)mfflMmMm& 5 nrx ufews? 7 r ^ - 

-tffcpH 3.0~5.5 ©^TT^7U2|-5/ H36Vt:^'J« 



(3) 
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5Ii:CJ:!)> «JK*T***A<**l/:*S/r'-5' - 
*;Ujtf*5JBHBB;ftV:tS'* , J tTJ8*fflB«fct> 

^&tc <fc 5 Rae^fcadMBSS-ti-S C fctc J; t) * 7 u 

a-s/K-V -*»:**^©£gttjwiUM«jfciqi±-*- 10 

[0 0 0 7] "Tftto-fe, 2£&01tiu 8^47**7 77- 
«77*- -bf£pH 3.0~5.5 65*ftTT^ £ F 

3evcjj«u«i» (tt) % y^=.jvmm coo 

[0 0 0 8] gcfc, #»3BHU ^;i/*f*9JMBBK** 20 



^lotf*? • ^lotf^. (Morganella morganii) NCI MB 10466 
^l/^*^ • ^E;i/^=. (Morganella morganii) IF0 3168 
^l/tf*? • (Morganella morganii) IFO 3848 

Ji^m U k7 • 7*-5y*:t (Escherichia blattae) JCM 1650 
J.^>a:'J t7 • 7*^u>*:c (Escherichia blattae) ATCC 33429 
^«>zcij k7 • 7*^«v£:n (Escherichia blattae) ATCC 33430 



A*«**4«£*fc»(fc-r4fc©T;fc3. 
[0 0 0 9] 3&fc#*MBttx i>>x>; tTHiMBMtCfi 

fi?£^tf*§&;LDNA s DN A£&# 

[0 0 10] 
[*8l»©SyK©J&IIR] 
< 1 >a&7*X7 7*—&<D9M 

3 fc©A s #£ b<^ pH 3.0~5.5 <0*frT 

(«) MA^WU;KSi (SO J:D«:S#,fcD»il?3 

[0011] 



[0 0 12] &*5, 8tt7*X7 7^-S (EC 3.1.3. 

2) Ht % ««*^^;i/*«ttT?iw2ic»ii-r*Si6 

-efSffifc^fbT^S. *^©x*L'2|-'>K-5' 

±l3©ifflS r 5 S£I©il4 7 * 7s 7 7 7 - M (C 
[0 0 13] ±IBOJ:'5 ^7^-7x7t 

[0 0 14] M£^£m#?-3i£itelcttfeSiJ©»fci& 

#***»**&»«©*&*■*? «fcv>. K^i®fcbT(±, 
7*;i/3-7x, *>j.7U— *$?©*|JSU 7" 'J -bo— 



30 



o 



£$l$fcSi?f iibTfcfc, 7?>1^ xfci 



:dr7N, ^7"F>, 



40 



50 



[0 0 15] Jg*jH$£«fe8'JCDfHH^&< % ^J^.{i, 
»SlW*f l fT K T pH 5 ~ 8 R U«Ma25 ~40 , 'C ©$6ffl [*l 7? 

[0 0 16] ti5BbfcB#fcfc> a<^tt«iCJ:0««« 

B{*$;S*iS5flSs ^>f/?;K 7U>5 L 7V7^ 

i i: £ «fc ?) MtBUaiAmtt A*» ?>ti5. 
[0 0 17] «HBJSaia«*>6gM47*^7 7'*-Hfft 

»^©*»®Jcamffl^?.ns^* J is^:Jia^-&fc-y- 



5 

[0 0 18] <2>itt7*^7 7^-g)lfi?CDM 
Rtt ? *x 7 7 Z — fcf rS«**i" * s a ft£ 3 - H -r 5 
«!& * ttrtr D N A Bfftt ^ ttBftfStt £ -5 0$ 

^rStLTtt, 0J;ttfg5^rStt£fi«ii:b-£^£{*a{5 

tfM**ffcSLT*fttf:afi : P»S5-f 7-5 

[0 0 19] Jitettfcfciu ±t3©*;i/#*7 
Xti^s/iy t7 • 7*^ y*:t©&447 3r7;7:7'*— bf 

[0020] • t;i/#=x 

15. *a#DNA*tZII!f^-5fc«>fc:, tiJKr£ftl$in3F 

pUC19, pUC118, pHSG298, pBR322,pBluescriptII 
«W8^&il*. ^7*-h, iS7^77^-lf 
ft3-K1-«afi?*^trDNA»f>4-ftJ«gbTll|j|it 
ftDNA&lStSdt ffe&#DNA£^»f-r3i:§ 
tffl^S»JK#*i:ratt>o % Xfcfc3ftfeteDNA$r)+© 

A>b«K<y£ — £12J»r U T4DNAU3lf- e^CDUif 

aftt»ot*ntti^m©«»Tj«j:<x 0n*tt» hbio 

1, JM109, DH5 «PCDaiJ/x'J t7 • 3 >jB«ejWav^*l 

So 

[0 0 2 1 ] *»< LT»&ftSJB(MEft{***^J3tt± 

-;i/£&BlbTjt&£^-f. 'tlSrfg^i: bt, Bfffe 

K-T ftdtrD NA§ftt*«tf 
*(*:*a«lf 5 - 4: &H & 5 . 
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[0 0 2 2] Jfc^f»|RSftfcJBKte»{*,fc»>fift*.D 
NA*@JRU ^^-K»IS*n"CV^6»tt7a|-^7 
r*— tfia-K-raae? **trDNABrK-©*Jfift 

*Si£BE?yttx ^)\>i3*5 • ^;i/*r- ncimb i 0466 ft*© 

5»*x JCM 1650 E&3fe©a£^©t§£\ E$U$e*J# 

[0 0 2 3] <3>^SSifi7«77^-^S3- 
10 K-*-*SH5-?©8l» 

[0 0 2 4] DNA©@A<Jffi(ftKBW©g?g&i@£-ras 
ttWHfl«J*Ra4:LrttPCRftffl^**S (Higuchi, 
20 R., 61, in PCR technology, Erl'ich, H. A. Eds., St 
ockton press, 1989); Carter. P., Meth. in Enzymo 
1., 154, 382, 1987) ft S V>f±7 r — ^SfflVSTJiS 
(Kramer, W. and Frits, H. J., Meth. in Enzymo 1., 1 
54, 350, 1987); Kunkel, T. A. et al., Meth. in Enz 
ymol., 154, 367, 1987)fe£#fe£. 

[0 0 2 5] s^u*^-- tfrSS4 s <gTbfc^7* 
7s 7 7*—- tfffltfiJfcb'Tfciu ^l/tf^v -^JUJJ— NCI 

mb io466*3i5ae^©®^ mFmmvm^iizTTsZti 
zmsmmqiz&^xi 2#b©^<; 

30 Xfcfcl 5 lSSffl^f VD-f i'^Stfffe©:^ y^£S» 
£B&bfcfc©#3M:f 5>n-oo ^©*fifi^JT*{i> 7 2 

si©yj-»a«^77.^7^>iaat:, 151s 

£BM£ 7 * x 7 r * - -fc»CD8tf##iJ 5 5% L fc . 
[0 0 2 6] ttz, x->iij t7 • y^y&x. JCM 165 

o a*oifi?ffli6, ffia&saHrei ltc^^ns 

(±1 5 3SS©^VD^J/>aS* s ft©7UipSt 
WftUfc*©#W&ft*. «»©3^flrcBU 7 4S 
40 B©^iJ'»Sa^7^M7^>iSSt, 15 3SB 

© v d -i ^ >m&t *7, u >mmz l t &m 

[0 0 2 7]^oT, cn?.O^Iitt7t7>7 7^ 

-t?S<4©<gT©«jKi:bT(i^ ^M»^©105S:v^b40 
50 %*IS*T-7S*xa s <£T-f*Uf«fcV>o 
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[0 0 2 8] <4>HS7«77^- B»e?«DlS± 

±ia© ct a k b x m e> ft •§ m®. y * x 7 r * — trrsttft 

« f £ g S H ft 3 - K -T 5 jSC^ ft ^tf D N A Bfftt tt, 

i:tc<fc!K itt7*^77^- tfrSttftiSb-^UCSBSi 
UfeffiMISflSCktf-rl^. ?&±i:bTfci:, ±ffi 
bfeHBlOl, JM109, DH5 m<D^^V t7-3 

* D N AtfffiSi qJfgT- frr>m i &7 * 7 7 T * — tf jgfc^ 

-5. efc$?*bv?§£ffll-o8::iL^x>Jt:7' • 3 'J JM1 

[0 0 2 9] iffi7^7r^- t?ft:n- r'-rsSIfi^ 
ft*&^jitr^7*-i:b-tJi, l9iC*v^-C««RllB*: 

[0 0 3 0] ColElA^?^ 5 r\ plSAftT*?;* 

fflV>SCiiAST-^S. mWtjtWjR-i-lxttx PBR322 (Ge 
ne,2, 95, 1977), pUC19 (Gene, 33, 103, 1985), pUCl 
19 (Methods in Enzymology, 153, 3, 1987), pACYC184 
(J. Bacterid, 134, 1141, 1978), pSClOl (Proc.Nat 
1. Acad. Sci. U.S.A., 70, 3240, 1 973 )$£##£ W5> ft 

o 

[0 0 3 1 ] IWt7*^7r*— Ktsae? 
DNASi&±K*A"T**»i:bTtt*9CJW(HB:s&<, 

'Jt7oy Sfflus^a, Wfcbfri't? AS (J. 

Mol. Biol., 53, 159, 1970), HanahaniS (J. Mol.Bio 
1., 166, 557, 1983), SEMffi (Gene, 96, 23, 1990, 

Chung £©73i£ (Proc. Natl. Acad. Sci. U.S.A., 8 
6, 2172, 1989), (Nucleic AcidsRes. , 16, 

6127, 1988) &fc:©7ji£ftfflVM>.c: t&X-g&o 

[0 0 3 2] ±§3©J;-5K> S»7^77^- 
■» 3te^ * S #«®f pJtfrfe^ **-DNAKJ?Abfcfc 
®^£tiAL, *6<*^DNAfcLTfc£fc««r3 

^^•>a>, h-5>^5t?\/> (Biotechnol., 1, 417, 
1983), Mu77-<; (<IWp2-109985^) *fclifB|5] 
ffl^x. (Experiments in Molecular Genetics, Cold Sp 
ring Harbor Lab. , 1972) *m^tzXmX'fei.ffl.£V>)(D 

m&mzmfr&A,xt>&^o 

[0 0 3 3] <5>®.WtW£ &2>m&.7*7,7 7* — tf 

±t a© «t a tc u x m & ft 5 m®. 7 * 7 7 7 *> — t? & 3 - 

F "T S ite? ft ^tr*I& £ D N A ft 3H A b J&MSfttt 
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mmz&tsm^temi&x-igm-rz a an * 5 

77^ -Hf rstsft n Is ^l/Tl#fiC»at s^ttft 

•bD-;u^©7';u3->'i/^ WSSi?^©ft!i#®:g{£ffl£ 

ft3. Sf!S©i: bTfcfc, T^^-T 
*U T-s^-^kU, ^©ffe#fflVMbft3„ fttft^;fr> 

10 b^SS&ffl^ftSo *S£SfclgilSi:bTfcl:, fcf^V, 7 

stf-rft^ft^m-sffiHa^*;*, 

igifctClPTG ('TV 7*D \fJV — /3 — D —^-£33^ *7 Y 

tt 7 * * 7 r * — tf ett£D«3U tf±#-r -5 
•5. 

[0 0 3 4] Jgf^tt{: i)#J}>J©ffiRIH:«: < » ^J^«, 
»^,W^TfCTpH 5 ~ 8 S^Sa25~40'C©^fflWT* 
20 pHStF?SJSS:ia^fCffi'JaiLool2~48^MgStg*ft^T 

[0035] ik^x-tg&mfrbmfo&mtisi^ m&izx 
*mmmmm*nm\s, cw»*t.77^- 
•i?ftiSSi-rscii:*sT-§a„ »«ta:±BB< 1 >c»^ 

*3*Tfflv^6ft4. i@mz!&?i,t>^±mMx&z>>&m 
(43&<> a»©5?^^^-^> h*©73-s?t5i-^-rsB^«© 

5<5^«^I* J ^*•r•§ft««tV^„ ±|B< 1 >T-IDtf#LfcgM4 

30 mfc?&*m&mz-&xm<oti2>m£7*7.7y*-i2 

ft, ^^I/ti/KiVt^'J^f (^) ,.7i;*ii 
[0 0 3 6] C©^, J«V^4Stt*»*tH:^ fi«*© 

pHft3.o ~5.5 ©fcHoawsfcSJB-racifcffaB-e 

— tfftn- K-rsite^ft^s^^-B-fe^, 
40 >n<**y—ef£&wi&Tvfz$zmm.m&7*77 7f 

— tfftn-K-rsitg?ft^fi^31^-B-fc^{c(i, » 

^ft^tr*g#^l> • EUKbfcBtt, 8 

Mi*ftH^bi!!LS, T-trh>5fLa, tte«£MM03i«bfc 

^^l^3|->>K-5' -^JiX^^ft^figl-SCiiAST- 

[0 0 3 7] ffiffi-rS?^1^3}-> K£ bTtt, 7*U>^ 
7l/^--> K^i: bT, >fy->>, if77^y, -TtJIs 
50 >, ^rirVh^V, r'JV'J^^K, e-^hdr^^'J 
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9 

>'Jtf->K> 2, 6-i>7U7'iJ>iJ#i/K 6-7 
JV*oy°V >U7tt»> h\ 6 -f^T^U >'J#~> h\ 2- 
7* ^ ^ — 6 — ^itc 7 U >U*S/ *)\sh-7Y>r? Ji/ 

-rs. io 

tO 0 3 8] SH6«tc:«liD-rs?^l/*«>KG)Satt 1 
~20g/dL#M£ bV>. 7kCli»tt<D? * U*^ K 

■5«:WffitStt«lfe»lin-J-ii:fi*JR*#lRl±-r5»-&* s 

coo3 9] awRw-^frfcUTfflv^fens^'jaw 
®x fh7^*m xtt**i&©ii 

tiKtttn&Cth'J^Affl, ay^ Affix * 
&tt-*ft& ©««*»& Jfi* 7i^« (ffi) tb 20 

O, O-i^i^SHKfeMk Xfcfc^-ft £©*££■ 

WK^^-h'J^Ax •kfynXftWm.Vi] U ^Ax *;wt 
^;i/^^T>^e-H7Ax *;i//u;WJ«3>y*->>A, 

ja**ft&©fi^ft£#<!efflWa6Ta*. ttSKft-£tt 
©ffifflilKfcfcx *»ag(rc**x* utfs/ K©SK£ 

iot^ixi. ii^x p?^U*'> H© 1 ~5{g«*s 

g$bf». s/iSttx a^x ja&2o~6o*c, #£b<fct3o 

~40'CT-x pH 3.5~6.5 x L < ttpH 4.0~5.0 ©H 30 

*i©#8jt>Sfl!l/»a. S^Kfix ffifflf 

-ttx aHJMEftifOifeftCAoTRa:.*^ i~ioo b# 

[0 0 4 0] C©<t$^U-r3fefigL&^^U^^K- 
[0 0 4 1 ] 

[Sdfiffl] WTx S£MS«fcr*»W*B«JtKWi-* 40 

*>x #&SfiWK:#v^ S»©7^U^->KM4ffiL 

?F^77^- (HPLC) Cfc!>, TffiOftf^CTd 
jffbfc. 

[0 0 4 2] ft-^A : Cosmosil 5C18-AR (4. 6x 150mm) 
Ct-* 5 

&&Ji : 5mM »;?>v7 7-- (pH2.8)/0< * y— ;i/=95 
/5 

SSj^ : 1.0 mL/min 50 



»PB¥9 -.3 7 7 8 5 
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mm : UV 245 nm 

[00 4 3] £fcx «MMBf$Stt©«*tt*eDlfcfl:-?fT 
ofc. -Y V '>>40xzmol/mLx tPgflth'J^A 100>u 
molM, B&T-b 'J ^ASffiifc (pH5.0) lOO/zmol/mLS 
V»*&-&trSJt6«[ (1 mL) T-pH 5. Ox 30*CT-10#Hj5c; 

2 NffiK 200^tLft»ftIbTS*6ftfPitU& 
&x *>%f8&|»gK 

WPfiJteftfUCTl 1 >umol ©^ J i/>wtzmm 
1 unitiijgtofc. 
[0 0 4 4] £fcx W47*^7r*-HfStt©«IStt 
*©^T-ffofc. 5' -4 J >>>^10/imol/mLx ,*7x 
/Na0H$®f£ (pH6.0) 100>miol/iiiL*«t Vfis^S^trS 
mL)T-30*CT-10^Si^S:ffofc„ 2NIf 200// 

ft & x Jn*»l!Pfii6 C «t 5 £j£ b fe -T > > > £ ±13©* 
ffiftibfe. d ©«fllfiiS*Wfcr lftBCl ^mol 

®-r y >>>*£j5R-raiM«ft iuiiiti:j£M>fc. 
[0 0 4 5] l v • *;!/*=**©» 

tt 7 * ^x 7 7 * - Hf©»« i: 

b > 1 g/dlx iSx^0.5 g/dLS^ffi 1 g/dL& 
^*-r53?#tgm (pH7.0) 50 mLS:500 mL«P7^^3 
£A*lx 120 "C{CT20^raiD^MUfc. 
^Lfc^;!/^-? '^JViJ— NCIMB 10466S— S^SSf 

iu sarccimim&mmmisit. tgrnm* bmiMm 

T-[aiRUfeM^3,000g<fc 1L (DlQQMMM^yyT — 

(pH7.o)k:»au 4*CTf2o«-niiiB#««yiftfTo-t» 

[0 0 4 6] C©j||MifflBtttll*t30%«a«lfcasJ:-5fc 
±»«K60%lSBlfca:*J:-5t8l[» 

f««)x lOOmM »»^ty7r-fcjSIIUfc. 
[0 0 4 7] C©fflKKffi«100pM 77- ( P H 

7.0) 5 Lt»b4Sa*fbfc«x 2(MIWR^y7 7 — 
(pH 7.0) T-¥«fbbfc DEAE-h3/^-;i/ 650M *^A 
(P204.1 xg£22cm) Cf+-^U 800mL ©20mM 

H^»7r- (pH7.0)fi$fc#b/fc. «*«tttt v ^a 

[0 0 4 8] ZVm&m-frlZs 35%t&atl3iZ£.5\Z&i 
KTV^^^A&^ADbx 35X«KStiffiI©20BHMtt^t>y 
77- (pH7.0)T 5 P^fbbfe7*^;V M7A 

(Pg03 .lxft$26cm) 35%ISW^f> 
20%fiSW^n y 77- (pH7.0)©igf|ll$&«jS*DlET- 
Sttbt, 

[0 0 4 9] tSttil^-^atox 5(WW»/^7 7- (pH 
7.0) 1L ie^bgibm 50nKINat^tv7 7— (pH7. 



(7) 
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xg26.5cm)£[lK5B£-efeo 50mMa>e>300mM M®^v7 

(pH7.0)©il[«fl93ftiRK«JiIT*ttlLfe« 
[0 0 5 0] ffittH#£ Jfc», fE^3i®K J; !) ig*8 U 
£<> C©i?|g?i££HiLoadTM 16/60 Superdex 200 * ^ 
A (7 7;i/7$/7a»B) K&AU lOOmM &J££^ir 
5QmM»»/^y7r-(pH7.0) £ «t 5 8E»1.0mL/#CT* 
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* [0 0 5 1] W±©8i#{c «fcoT, ^te^rs^^^-r 

***lt^t. iCDSSSftSStix SDS-*U7^'J 
[0 0 5 2] 

[«i ] 



x a 






JtfStt 




(unit) 


(me) 


(unit/tag) 


{%) 


L 




597 


127,200 


0.005 


100 


2 


. fll3c#m (30—60%) 


568 


122,210 


0.OO5 


95. 


3 


. DEAE- h 3 A— U> 


517 


36,498 


0.014 


67 


4 




394 


1,121 


0.351 


66 


5 


. t Ka^TV^-Y h 


112 


50 


2.244 


19 


6 


. Superdex200 


63 


24 


2.630 


10 



[0 0 5 3] JftK$ft&BXtt&0ttl(&«' LTV^fco 

( 1 ) : n u Mm^vmmm-zte*. *>*>?i>*i/Y 
fc»»fc*s£u x?u*isb--5' -tm^^ju* 

to 20 

(2) :»R|E£fij&C*sV'>Ttt, KDi 
ft. HJ#'J*W, HJ**»». ^h^tfMM, ^ 

';>';^'>h\ -y y7^->x r^v ->>, 

*m. hvxvmm. hv**mm, ^h^^^mm. 

>;^a > o, o-j;7i-;biiftik«i, * 
~ h u r> a, a;w^ ~ U O 

a, *;wt;;H)l8y7>T=>>A, *jum* ;u#¥^ 
V*-$j*&o!>mBtx-aT)K ££>C 5' -ru>'J# 
^K, 5' -i' y 5' 5' -~r 

^~jvms 5' -*■•»*■ 5' -<5Vi>jim, 

So 40 

(3) £*pH:5.2 (^fe^SiS) , 6.5 

(4) pH££f£ : pH 3.0~12.0 (30'C, 60^3) 

(5) m&um : 35°c(tie 

(6) SJgSSEtt : 30"C*TJSfS (pH 7.0, zo&mm) 

(7) ^**>&VRE**l©e» : 

(8) ^S: iKXttft^nvh ^774— (TSKgel G 50 



-3000SW , 3Rv-tt«Jft) C £!> ^,190,000 fcKCffiSix 
5. 

(9) *r?3-=-v h#?fi : SDS -jtfUT'* >) JIT S. K 

^■;u«ft»»«cj;»?W2s, ooo t»a^n-&o 
[0054] xmm&x z vxi" \*^<Dmmm&m&?z 

H*t;iotf*^JI©B#ffi£1-£>gJ*p©^&:7 jj-T, 7 r 
* — if fc<t <— %Li-&Z£1rfi> (Microbiology, 140, 1 
341-1350 (1994) ) , *»J|lttitt7*X77*-e-C 

[0 0 5 5] KD» h U AlOg/dLj&lM y > 2 
g/dL£pH 5.5, 5.0, 4.5, 4.0, 3.5©&pH©gfg^\- >;/ 7 
r— fcjgjKU £ftC±§3©g|f^ffi£50units/dLi;£: 
3 «fc o fc S An L fc o #pH 4$t^b>S:#?>30 o C-e6^raM 

^ss:^TV^, )gB#a<j££fiKb&5' — f ys/>RcD«feai 
^Ufco JfeiJ, fiffiufc-f J i">mit, 5' --<y->> 

»©*T?, 2' -fy-»KM3' --ry«»ilOi>J 

«K *KWJ±5' -fy '>>^0?tJS(ing/dL) S> SSffitt 
SJS^H (hr) 4, £&6&£IE7571$fci:pH 5.5, Miito 
H^fl^ttpH 5.0, Si£#H£iBfcfcpH 4.5, MS«)P3^(i 
pH 4.0, afe§RB{ipH3.5 C43W-Sfii60aM£ft5* 
f. 5 ' y ->>^©^JiS;Mja(ipH5.0 OB#{cS^: 
tte^tzifi, 5' --Y^>>g*©«*g«fifcipH#cfc 5 
fiV>7j*s^5<^-ofe. 5' --Y^ ^>KCD^{CfipH4. 
0 ©SJ5S*f*4««t)»a|s*««t < , 3 B$ffl©SiST-2.60g/ 
dl©5' --ry^>Btffifcja*«bfc. 

[0056] mmm2 &>\,n*? • ^ju^^s*©^ 

t47 2t-7,7T^— tfUS^ J:S^ ^ U^-> H©#fffiYbS 

h U ^AlOg/dlSV^gS^i: UT'f y 
>, ^7->, '? , ;^>XI4->^^>2g/dLS^>'^^ 
7 7- (pH4.0)tCSfi¥U, Cft£Xffim©ff3Mfffl& 



(8) 



ftm¥9 - 3 7 7 8 5 
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50units/dLh&3 £^ IC^JDU pH£4.0 

30-CT3«FMfilB**&. iOfiSltbfc^^ 

[0 0 5 7] 
[*2] 







(g/dL) 




5' 




2.60 




5' 




1.90 


$ > 


5' 


- * y s> jus* 


1.30 




5 r 




0.98 



14 



10 



[0 0 5 8] £IG0!3 • t;i/#^fi5l5©gi* 



tt) 

y > > 2 g/dl* .fctWJWtt-^ttfc h 5K >J MR^- 
h 'J £A, 'J«S?^ h U £A (fflffrg : *'Jrf>P, 
^WBafb* (4*) KA) , 7i=*l»j;t h 'J tf AX 
h ij ">A10g/dL£fif$/ts/7r- 
(pH4.0)tC®g?L> Cft£g^m?H8bfcB**ti(ft 
&50units/dL^>5:5«t^k:^nbs pH£4.0 fcfcti^Lfc 
V <b 30'CT- 3 £ # fc . EJ& K <fc t) £j0g b fc 5 ' 

-^y *>>$©&&* 3 t^-r. v^rn«D»atit##ft 

[0 0 5 9] 
[*3] 







--f y S/>B (g/dL) 






2.10 






2.72 






2.33 


* * ;U#IBS 5** MJ •> A 




2.54 



[ 0 0 6 0 ] 4 Cx^'J t7 • 

©Kffi 7 * X 7 T 9 — -if 03*118 £ ttS) 
^7" h > 1 g/dL, »©Ji#^0.5g/dL av*18 1 g/dL£ 
^•TSSR*JgJ6 (pH7.0) 50mL 5500 mUD&n 7 
rafcAfU 120 •CtT20»IH*M»»BUfc- Ztltz* ft 
Btg#Ufe^i^^ 'J t7 • y^y-irx. JCM 1650 £ — 6 

U 30-CT-16B#HtSa^#Lfe„ 
'WJ«fc.fc»)BM*fcla|iRLfe. ClfflS*«<j3,300g£ 1L 
©lOOmM «8^H77- (pH7.0)£!KiSU 4 c CT-20^- 30 

[0 0 6 1] CO3^*fflflatttB^t:30%fia«lt55:S«td{c 

CfcDENKU lOOmM »1y 

[0 0 6 2] C©fflil^M£100mM il;^7 7- (pH 
7.0)5L C*fU4||]»WUfc©-£ % 2IW««;ty7 7- 

(pH7.0)T-¥«-fbLtDEAE- ha;^— ;i/650M*^A (P 40 
g<*6.2 35cm)!C^-^ — S?U 20mm»KM y 7 r 

- (pH7.0)T-ft#bfco »^ffitt{±^3i!9ili^-k:feofc 

[0 0 6 3] d©rSt4i!#fc35%f&fai;&-5cfc-5 dSKK 



A £ ^ tr20mMj&^ ?^77- (pH7. 0 ) T- ¥Sjfb b & 
;^3n-;^7A (PS05.O xfi£22.5cm) izmS 
£-tffc„ d*L*35%ttin*»&20%iaiBl«Sl-''«f 7r — 
(pH7.0)Oifi*W&iiK*JS-?*ttl L-fc. 

[0 0 6 4] m&M-fr&mtb, lOOmM »Sn^7 7- 
(pH7.0)1L t:*fbTi*fUfc©^, lOOdt mat'iy? 
r- (pH7.0)"C¥«Yfcbfet KD>i/7;^^ Fii7A 

(PS03.O x^£7.0cm ) CKf^tfe. d $r 50mM 
2>>£100mM M^'>7 7- (pH7.0)©ifii^e<3^iijK4uiE 

[0 0 6 5] zcDmmmnommm^yyy- 0*6.0) 

1L tJtuaSfLftft, l(WWW;try7r— (pH6.0)f 
¥ISKbL&CM-Toyoperal*/5 A (PS02.O xgSW.O 
cm) tzmmZlttzc Z\ti&OnM a»?>300mM J&fb^U^A 
fc^trfldK^y 7r— (pH6.0)©itia8j&S£4ugBTi& 
mbfco £©rSteiffl7>£Jg»fe. 

[0 0 6 6] JW±fflltf^K:j:oT % »»ft»Stt*5<-r 
»^S*«fflJ3a*fttBMi D SlSIW{Ci^l6%©[a]JiX*T-^60 

*S*4fC^-r o CCDf^p a B li, SDS-*'JT£D 

[0 0 6 7] 
C«4] 



(9) 



f#§fl¥ 9-3 7 7 8 5 



15 



16 



X 


m 






J±*S«4 








(unit) 


(mg) 


(unit/rag) 


(%) 


1 . 




365 


160,650 


0.002 


1O0 


2. 


ttS#B (30—6096) 


340 


138,895 


0.002 


93 


3. 


DEAE— h3 A— /I/ 


318 


30,440 


0.010 


87 


4. 


yf;l/haA-;i/ 


232 


661 


0.347 


63 


5. 




96 


96 


1.000 


26 


6. 


Superdex200 


69 


43 


1.365 


16 



icmm*m.&L, ^tv**/ k-5' -askc;*?;!/* io 
-r. 

h'Jtf'J&i?, M.M*8¥^, - 

®s?#'j£A, o, 0-^7i^;bK^7jc^ 

h 'J £a, *;w*5;u*»s>*';«>a, 

•;>';^'>h\ ^->x t'tV^x 20 

^^X7 1 >'^*a7J<^s^t;^ci^v^T{i^ tog? 
HJtf»J«BK h'J**8*g?, Th7^« ^ 

^ii'J^, O, 0-f7ii;i/8i*|, 

a 5 )^mWtV± V V O A, $ U ■> A, 

•>A^CD«Kx.^5 1 ;k f LT5' -7"U>';^^K, 
5' -Y^>8, 5' 5 
M, 5' -^1t;>^;I/^ 5' -^'j^. 

(3) SSpH: 5.2 («MME&£«i) , 6.5 

(4) pHSWQS :pH 3.5~12.0 (3(TC, 60^5Q.S) 

( 5 ) mmms. : 35*c(tffi 

(6) fiKSSte : (pH 7.0, 30#SQJI) 

(7) ^B-f *>SVia**|CD«« : ^HfHrS'ffite&JI 
-Y*>8»nCJ:*Stefc3U*ttja&n-j\ Fe 2+ , Ag 2 \ 
Pb 2+ , Hg J+ *5«tVCu 2+ {c«fco-CPfl^$ns, 3- 
I«WBCJ;oTE»**l6. 40 
( 8 ) frf-m. : n v \.y=??4— (TSKgel G 

-3000SW , *v»-ttJHB) (3^188,000 fcj?ffi£*x 

So 

(9) bfr^m. : sds -/tf'jT* u;ut^ k 

y >l/«^,*l> £ <fc !3 *$24, 500 1. n tii $ tl £ o 

[0 0 6 9] zmmb^ji/X*? - ^fris- mm 104 
sGomMMitiBiM «t *) mm l t mmx. * z v * 

OI5o * J ^ffi«^®f±tlt^T30mw±ii5V^rStt«:^-r 50 



, 5' -v 

3i 



30 



[0 0 7 0] KDj^^b U ■}A15g/dL:fc«fctJH' J » 
3g/dL£ pH 5.5, 5.0, 4.5, 4.0,3.5 <D&pK<Dffim^ 
, £n£±§B©B^*IiFn£50units/dL 
t5&S«t-5{C^iabfc. §j'IS«i^L5&*s?>30-CT*6B$ 

>m<DfrX\ 2' -fyj/>»Stf3' --fy^>^CD 

[0 0 7 1] 0 2"t>, «S£ftt(i5' --fyi/>i©gl(m 
g/dL) IKMttfi[ffiil«n(hr)«, *fcaa*jE*»tt 
pH 5.5, £MI#>H£!ffiJfcfcpH 5.0, aS§=^l^{ipH 4. 
5, «««>FWfcfcpH 4.0, efe&nfl$<ipH 3.5(Ci3W5 
SiSOjf^S:*^-. 5' --T^^^^^CD^figjlgjKJipH 
5.0©B#^S^t*^fc*s, 5' -4 Sis->Wt<Dm*LW 
«fittpHds«t 5fiV^«HO**«j!B<» 5' --ry>>>^ 
©^fittpH 4.0cDS/S^A s «*)^S<JT-feofc 0 30 
•C, pH 4.0©H*ST'&3B5faT-1.56g/dL©5' —4 J is 

[0 0 7 2] HiSfi?!|5 (x->iij t7 • ^^^^jie6* 

CB«i7-b U ^A15g/dL^t>V J i>>, #7=-y* •> 
'J >3Z.f± ->fi?>^3 g/dL*if^7^ (pH4. 0) 
tSSfU cn^3IJE0iJ4©^^a*5Ounits/dLi:ife 
5i5C»U pH£4.0 izmftLte-tfie,, 35-CT*3B# 

lx ^" H — 5 ' —zL^^JVCDcfyX'^ ? P^-f> F - 2 ' - 

[0 0 7 3] 
[«5] 







^R8g (g/dL) 




5' -w'y 


1.56 






1.05 




5' --Jry V)\,m 


1.87 




5' 


1.22 



[ 0 0 7 4] (i'>r'J t7 • 



(10) 



nmW- 9- 3 7 7 8 5 



17 



.'8 



-i y •> > 2 g/dL;&lrt8®tt-5-{*i: Uth'J#U h 
U*A, tfVmm-t-h U^A (fgfi5« : 3lt'J=f>P, ^F- 
ttBYb^ (ft) SS) x 7i=A|»ytF'Ji>ASit 

(pH4.0)£iS8?U £ft£fWm-?HHLfe0*4gg 
£ ±S3©»SR«S £50uni ts/dLt & 3 «fc -5 (C ^iD U pH 
£4.0 lCj«JSU>&:#£, 35*CTf3l»miSJ»S-tt-fc. 



fc. 

[0 0 7 5] 
[*6] 







--r/s/vtt (g/dD 






1,20 






1.79 






1.50 






1.53 



[0 0 7 6] HJffi^J7 (^E;i/^f*-7 • ^l/tf-SSfitt** 

[0 0 7 7] (1) N5fe«7'5>'»iBy!jO»lS 
• NCI MB 10466©88*ifl§JS 

-tf£D I T >7V> (Milligen/BiosearchttS) lz 
vikM£-&, Prosequencer 6625 (Milligen/Biosearchtt 20 

kj>j#* i ut2osa©N*iST $ y ke5»j**»« 

[0 0 7 8] (2)Wt7«77*-e*3-l»t5 
jt1£?£^*rD N ABPf;t©#g8 

=t)\^iS^=y -^fyjj- NCIMB 10466©Jg«®ffcA>£>Murr 
ay and Thomson© (Nucl. Acid Res., 4321, 8, 19 
80) fcf£v\ ?fe6#;DNA£i3§!{L£:„ CtlSrffiiJKS^ 
Sau 3 A I -caa&m bfct£> >- a «K{ftK4]£»S<ba 
ttfc«t t> 3~6kbp ©DNA»Ttf-£#i!?jLfco 7=7 7* ^ 30 
r*^**-pUC118 £f&'JBgBmS_aJttH I 

feo DNA©aigttDNA5'f ^a>*«* h (^jg 

»£ftfcDNA»fc4&fc;8^T*iSIC J: &3t^oc»J t7 

• =ju jmio9 (s?i3ta«) £^K«egiufe«, mmmm 

(**r>K->'J>100 jug/iL**fcrL*35igJi±K::rW' 

&JKKlEtfcflMD£Wb&*35&ft©*fflfc4mH p-- 

hD7i=;i/«KSV100)iiM ^^/Na0H^*>y7^- (pH 40 
6.5)*^trSJlSaSSa^ 30*CT-15^HSSLfe. 7^- 
*7r*— eSte«S:|JU&Btt, p--hD7iy- 

IKS L fc ff5!g!|E&te30t*#f# e>titz„ 
[0 0 7 9] 7*X7r^-HfStt*»SUfc30«|s©JB 

Hte&#&#:3D:=.-#j5iu 7>t:^';>ioo //gM 

£^trLJ£ii&2.5ml fcflf«U 3rCT?16KffflJS«bfc. 
«**J:?)JllHb&H(*t-Y>'^>28/dLaVKn«« 50 



^ MJ ^AlOg/dLS-^trlOOmM h^A^-^y 
— (pH5.0)50/*L U 30*C"ei6B$|iflS*S&fTo 

[0 0 8 0] H P L CfttiflZ i5t5' --0-»i© 
©16^ flflME&*£&£jFU E^om®.? *77 7*? 

ffffSiltt 5 4 d i: * fc. 
[0 0 8 1] 8 (^e;ujtf*7 • ^e;u#^ ncimb i 

0466 &&<DWt& y *X 7 t t> — fcf are-?- ©^SBE^JOSi 

J£) 

^M0!l7T*f#^flfe ; E;i/^f4-v • ^l/jtf^ NCIMB10466 
m&m&7*X7 -rZ— t?j®l£?£-&tr D N ABfJtSft 
tf**fc*ffl£ftSJBMBjftfls© lttc* 'J^B 
(Molecular Cloning 2nd edition, J. Sambrook, E. 

F. Fritsch &T. Maniatis, Cold Spring Harbour Labo 
ratoty Press, pi. 25, 1989) C<t577^5 KSPS 
U »A^nfeDNA»f/t©«?«fSffofe. JfeiS, C© 
r^^? KttpHPISOl fcfJMSSftfc. StygUfelfADN 
A»fM-©$iJPS»^*EI£EI 3 K^-T. 

[0 0 8 2] S6C*^D-=>^Ci6, Ktt^st- 

^7r*- tfae^wa* Bteb&igjii, f&MB^iLL 

Hdlll fcft«JIR*Slt£jUD.R IT-Wt)m^n51.2Kbp© 

^©1.2kbp©BfK-SiLLTidIII WliiRIt 
«J»TbfepUC118tCiiS^'Lt7'-7^ * HDNA^fiSSSU 
fco PMPI505 t$i%gntzZ(D7'7X5. HDNASfflU 
TfatJ;!)xi'iiJt?-3iJ JM109 (Sgrlig*^ 
tt*i) SJKKfe^Uv Ctl^lOO / ag/mL©7'>tr->'J > 

[0 0 8 3] pMPI505 <fe^*-r53i^>i ij t7 • n 'J J 
M109 (^ffliig®!) O^IfiM.ttJr^^IffitJ; 

Sa?iJ©i*^{ix Taq DyeDeoxy Terminator Cycle Sequen 
cing Kit {•77=7 4 hVW ^->r * ij)V^M) It 



(11) 



f*IB¥9-3 7 7 8 5 



19 



20 



>#—£©;£& (J. Mol. Biol., 143, 161, 1980)iCfiE 
oTfTofco 8i£U • U-^-f >y • 7 1/- 

N^iST 5 > SHEW i: 3E8W#SE Ufc„ 

*»§SB?Sl© N *SSttl2^JH-^ 3 tc 5% $ *i 5 IB?iJ©21S g 

HIR&tc|&*£ft3 &©£;#;?. e>*x;fco dftJ;!Jf£5i£ 10 
ti4fiEMfiS©7 5 >»Eaj«EflHSE?>J**4 CS 

[0 0 8 4] 7 , 5>»E5U*'e»^«**i4ja!Btae«© 

^Stt24.9^rD^;i/h>i:g[tB$n, JftCHMKDSD 

s-PAGE©ig»i: c t<-stbfc. et±ois«aw* 

fc£ g W © Bt£ 7 * * 7 r * — if ft n - H -T S tttt T- & 5 

c o o 8 5 ] t&&m&L 7s.;m&&}&*iz-3^xmu 20 
commit (Dfsm'&itm.^ff ofc. ffliNfc^-i'— ^— x 

BEMBLMSWISS-PR0T^4i -£©ifcg 

;i/#*-7 • t;W-ft*®ifi7t^77^- tfise^ 

(Thaller, M. C. et. al. Microbiology, 140, 1341,1 
994) T-te> 54Sg©G#A, 72§g©G#A > 276 S 
g©T#G, 378 #g©T#CU 420 #g©G#T\ 52 
5 #g©C#G, 529 Sg©C*ST, 531 SSCDGtfA 
T?*SJSl*MtEaJ:b*-&U £fc> ffi5U«EJ»J*# 4 K 
^^FtlSr? y^E^Jtt^ ^;iotf*-5 • t;Wrfl*(!) 30 

- NCI MB l0466©^147*7s7 7'^-4f5lG^f$)€)o * 



* [0 0 8 6] fc:}3, INBtt9 SK«:249 M<D7 i 7^*> 

[0 0 8 7] PMPI505 £^>:l 'J t7 • 3 'J JM 

109 £«&£i±fct*fctAJ13143 £:fft&£i-u c©tttt, 

3f«cl996^2«23BWe«EC*8ESnt*Si), <©SB 
S^-FERM BP-5422jW-£SftTV>*. 
[0 0 8 8] £JE0!9 5 • ^EJt/tfr: NCI MB 1 

0466 7 * * 7 t * — tfae^o^ajc x « « 

SSJE0d8 ttiiLfei->i 'Jt7-3U JM109/pMPI 
505 ^7>tT~>U>100 /zg/mL&tf I P T G 1 mM&^tr 
L*gttj50niL£g5ttU 37-CT-16B#fStg« bfeo 

t <fc 6 Mtt £3Att*-e 1 @«s}# 

Ufeo S#S5nL©100nM »ffiy?v7 7— (pH7.0)tc!@S 
1U 4'CT-20^Ma^MS4fT^«aff^Lfe. 

bfc„ 

[0089] ftbfttzmMmtemmvmmm&mvi*, 

7" 7 7> S. .KpUCl 18T- (HI#{C?BStet^ Lftx^x'Jt7' 

fc*mya»di*cD«isft*rRSfc utaigLfeis*6a7 

tc^-r,, :n>> 1 )J t7 • 3 U JM109/pUC118T-tt#¥SM&i£ 

»ft»Sttttfi*»"3&. — x^i'Jt7-3iJ JM1 
09/pMPI505{i^E;U^^ • m£.&nz&'<xitm 

&x-\5o mtn^mmm&%iVii*7n^xisb, 

8^7;*7s7r*— ^£ii5^.giLT^3C£#^£ft 
[0 0 9 0] 

mil 





m^m± (units/ng) 


• ^;U*f^- NCIMB10466 
tT • 3 »J JM109/pUC118 
•X*/x ij H7 ■ 3 ij JM109/PMPI505 


0.006 
1.250 



[oo9i] mmm 1 0 (^;u#*7 • ncimb 40 

10466E&3fe©8H£7 7 r * — BjH&?«Er#fefflM 
fc'f 5' -^7'>>K©^) 

tnj»it b U '7A12g/dlSO c 'f > >-> 6g/dL^100mM 
i»^f7 7- (pH4.0){C^bv :Jlt±EOi } /i 
'J t7 • 3 ij JM109/pMPI505 ©IftS^gSMIt 
100 mg/dL hteZZolzmu^. pHS:4.0 JC^U'&As 
f., 30' , CT•6B$MS^S&fTV^, «Kffl<jC*fejaUfc 5 ' - 

7->>^©fiS:ffliJ«bfco 5&i3v Mbti'y^Vl 
tt5' -Y>'>>^©^T*2' -^y^>^St53' - 

7->>^©IiJ^{i^:<^«)f,tl,/d:A^feo i(gS&0 4 50 



L) ^«{±H/i&B$K(hr)<£, *&M«H>PJjBttSJfe 
©Jt^S^-To ifS7*X77^- fe'ii^^tSfett^ 
fi©iH£7;«-7N7r*— t?£#S5iU *M^:fflv^fet^D 

Ttt#«fca&*Ji<jeil*IB"C5' -'f 7->>^#^fiE@ 

[0092] mmm i i (jf ins*^y—e%i&i&TW. 

©&(4 7 ^- Tx 7 7 * — if A£?<Z)fft5jl) 



21 

g?£SKJSfC:fcV>Ttt, lf«K»*J:<fil»IHI"« 5' - 

-fys' u*»u ^uts' 
y s/ >st*BM£ y * x 7 7 * — « a 5 * * u * 

ncimb io466**»tt7*^7r^— eae? 

[0 0 9 3] DNA^f (777^ hVW^^r 
AttSg^T^U 394) zm^-zfrxfrTnyj bmiZTW. 

tmmim^ 5 , 6&tf7£^t-ia?'j£*r-r5:a-u:J;x 

7 l^f 1 KMUT500, MUT510&lMJT520£^*x^;h,^fiKb 
fc. 

[0 0 9 4] ^^hbTHJE^J8T-|@Sibfc7-^X^ K 
PMPI505 Sing, ^-fv-fcLTMia^^v-RV 
(SSiit?±m) £MUT5102T'J 3ji>?\s*?-\t&2.S >umo 

l sw'^dna^ij^ 7— e czmmtm.) 2.5 a 

hSrdATP, dCTP s dGTP, dTTP& 200,c/M , Jfl-fb* U 
<?A 50mM S^bvy^J/^A 1.5mM£^tfl00mM 1- 
■j* — mmWrnWi (pH8.3) 100/zL fC^SDU 94*C£30 
«\ 55'C£2t3\ 3 fi-CDV- J 9 ;VZ25\sim*) Mir 

P CRK/SSffofc. P CRRjSiit- v;u-tH' ^7- 

PJ2000S <s«jfitt«) £fflv>-tffofc. ifcaifc, « 

1^1177X5 FDNA pMPI505£ 1 ng, 

i: bTM 13:77 -i v-M4 (^MiMtSU) i:MUT500^- »; ^ 

J?^U^-^K#2.5 /zmol £^T|s]1ifcP CRHJfcS 

U 754 v-£Rsfc£bfc. 

[0 0 9 5] -en^*l©P CRHf5« l /zL £dATl\ dC 
TP, dGTP, dTTPg-200 >uM x ^fb* U^A 50mM SVS 
fljV^*5/>>A 1.5inM£#irlOOmM h'J^-^a«M 

(pH8.3)95//L fc»inU 94"CT-107>SDll!t^ 60#iafr 
ft T37"C £ T- b tz'&, 3TCX' I5fr&& b'X'r- P ~ # 

5 jx-y hft*iDUT72 , C , C3#£|5SSfTV\ 

RVSy c M137'7'r-x'— M4 &2.5 /imol S^inbTs 
94 , C£30# > 55*C£2 4K 72°C£ 3fr(DVJ 7 )1%IQ® 

[0 0 9 6] 2[lgfflPCRH/fo©£j&^£iIjjidII 
I tli£.RiW^ 7r;- ;i//^DD*;uAfS 
IUU — ;i/tfcjRbfc. c©DNA8rJt£II_Liid 
IIISVJ.SJiR IT-t?J»fbfcpUC118{cSS-frU 
tz757>S. FDNASffl^tffiCtDxi/xiJt? • 
nil JM109 (3S£S) £JfcSf!|E&bfco C*x£100,ug 

/■NOOKS''; >£^trL3g^ttLh£:ru'-7M > 



(12) Sg|¥9-3 7 7 8 5 
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[0 0 9 7] JKHte^J;»3 7';i'*>J«S&{c«totr 

#M&£ixTV^c:i;:£:e£gSbfc. i&SEJ*J©&;£«\ 
TaqDye Deoxy Terminator Cycle Sequencing Kit (7 

754 \*^4*miM±m) fcffijau -y>^-e.© 

(J. Mol. Biol., 143, 161, 1980){C^oTff 
fe. Cffl<fc-5KbTfi£^gafC©72S§©^'J J/>SS 
(GGT ) tfT^t^VlSSa (G*AT) {Cg&b££fi 

io S7«77^- Ksn-K-rs*jiaae-?fe^ritL 

fc. CCggSHte? £^tf 7*7* 5. r*£pMPI510 
£bfe. 

[0 0 9 8] bTpMPI505 „ 75 -i £ 

b t MUT500 i;MUT520^ *) 3? i? U*?- V*m^Xm%H<D 

(ATC)#;*U;t (A*CC) tg^bfe^SS^jf 

oaERfflafe^S^trr?^? K&PMPI520 i:^«b 

20 [0 0 9 9] $e.(C^StbTpMPI510 , 754 v— 
bTMUT500i:MUT520^- 'J ^ KSffl^-r|5)«ffl 
fiMPCiO, fi£^iSeH©72#i(D^'J^>^a(GGT) 
>!)ST^^5^>^S (G*/"") fc % 151 Slffl-f VD^f 
*>>m& (ATC ) (A*CC) fcWfcbfc 

fiXbfeo C©^MS>tl£^S:^tf7-5^ = K^pMPI530 
i:^«bfeo 

[0 10 0] ■e^x^nw^^tt^^Xv'T^— tfii 

30 M109/pMPI510 v ai->i 'J t7 • 3 'J JM109/pMPI520 
, x-i/jitj b T • 3 ij JM109/pMPI530 St^S^M^ 

xi/x>Jt7 0>; JM109/pMPI505 T'V t:^ »J > 
100 /ig/ml*3«t^ I PTG lBMS^tfL^*50mLK:gEll 
b, 37'CT-16I^Slg«b/c. R%«tt^&jt<C^ttt:j: 

©lOOmM «i;l';7 7- (pH7.0)fc!®S b, 4'CT-20t> 

br^ssiii7>sK?^, MffliatsttiMSiasibfc. f#f> 

40 *lfcfi8MlflSttHl*©?i'U*^-y-Hf«tt*«!lJ£U if 
Sfe«sfiDt>fiDi:Jt;«b&. 

[0 10 1] 0(ftttAi$£ftttC£»)fl£Sbfegm3!» 

7 * ^ 7 r ^ — t? (i v > r tv if 7 * ^ 

[0 10 2] 
50 [* 8 ] 



(13) 
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24 



7^*S H 






PMPI505 




100 


PUPI510 


ta Gly (GGT) - Asp (G*AT) 


10 


PMPI520 


101 He (ATC) - Thr (A*CC) 


36 


PUPI530 


73 Gly (GGT) - Asp (G*AT) 
161 lie (ATC) — Thr (A*CC) 


18 



[0103] HfiE^J 1 2 (s * UtfT-*'— l??gj£fiTS 

igAbfcx^x U t7 • 3 U JM109/pMPI510 N ^>x 
Ut7oy JM109/pMPI520 , iS/i'J.t7 • 3 U J 

mio9/pmpi53o RTf§}&mm<&y*x7 7*— t?ae? 

S^trT'v^ ^ FS#Alfcx'>i 'J • 3 U JM109 
/pMPI505 & r > h» 'J > 100 /^g/mL&tf IPTGluH 
fc£t*LiSfJi50iLfc:«ilU 37 c CT-16B#Hig«bfco 
[0104] tnfSgt h U >> A12g/dL&lM > > >6g 
/dL £100mM |f8/t'V77- (pH4.0){C?g8?U ZtllZ 
±E©J8*-e»fc3i^x U t7 • 3 <J&Stt©H&£$£ 
^SfrfifiT-100 mg/dL i: «£ S «fc -5 SSiD U pH£4.0 
fc«#bfc#5>. 30*CT22KHHIS*6%fTVV 

[0 1 0 5] EI5cf\ NEMtit5' -^>^>S£DmK(a 
g/dL) IKtttt£J&l$ri!l(hr)«, 

i/i'Jtroy (Esherichia coli) JM109/pMPI505, 
B.mnt>=f^B^^> ^ 'Jk70iJ (Esherichia coli) 

JM109/pMPI510, aSlRMxi'xiJ tro'J (Es 
herichia coli) JM109/pMPI520> &tk%V3MJ&tt.^i'=. 

<j fc.7 • 3 "J (Esherichia coli) JM109/pMPI530©&a 

[0106] *?i/*?-#'-vm®.{8,Tmm®.y*x7 
7*?— Kae^ftSrttifflv^fc-f ^ 5' -^v 

fiWWSPiSflEJ&MET It* t> » *<pie*i:bT 5' -- f 
>^>i?©J&^;&tfg«S#ft±b#:. 72#i©^';>> 

^sssmsi #b©^ vd^ ^vsa^^n^-n^ 

U JM109/pMPI530 #S&itSt^5' --f>^>^CDS« 

[0107] mmm 13 i^^— t??stt<gT£j 

agAbfc^ii'x ij k7 • n U JM109/pMPI530 <&T>tT 



10 



20 



30 



40 



i'VVlOO jug/mL&VI PTGlmM £-^ir Ltgjfe50mLfc: 
««U 37°CT-16B$Htg«Ufe. 
[0108] KD» h V £ A12g/dL&tf#?g*§g# 

g/dLSrlOOmM Bt;^7 7- (pH4.5)£}g8?U 
±ia©Sf*£8;*gBftfifi-t-100 mg/dL «fc-5 tigs 

inU pH&4.0 \cmftLt£&t>. 30*Cf22^raSJi&$-a- 

^J^^lz&tf ^ L/3t" v K - 3 ' -$fg^;*:r;i,© 
H£ J±£ < ig«> <b ft ft tf o fc = 

[0109] 

[*9] 







±f$m (g/du 






10.01 






6.72 




5' -eMJ^iHi 


11.90 




5' -i/^^K 


7.82 



[01 10] ■gmm 1 4 (z* u*f-y-BffittftTS 
Sffl7«77^ - «ae?««rt* * « ^ & s-auwRfb 

?!ALfci->x'Jt7-a'J JM109/pMPI530 &T>fcT 
^'j>100 /zg/mL^IPTG liiiMS-g-trLtgtt50mL{c: 
ftHU 3rCT16KplH|Ja«Ufc. 

[o 1 1 1 ] -i j is>8e/dL&iwm& j mk. bx h «; 
in v met* *>jmmi-hv>>2> (ms*:#'jj>p, 

XttAJU^s^Wft^h U ^AlOg/dL^SP^^^^r 
- (pH4.5)£igB¥U iiiC±ia©Hft*-«S*lM<ta« 
T-100 mg/dlt^Sidt^nb^ pH£4.0 KHSrbft 
*s?>30-CT-22B#P^S/*i$*fco *J5Kbfe5' -^y->> 

K©fi£3n ot^bfe. v^-rn©«?®tt-¥^<&fflv>fe 

[0 112] 
[*1'0] 



(14) 



25 
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8 (6/dL) 




B.93 






11.45 




7i.=JUBfBgS?7-h y -7 A 


9. 62 






9.89 





[o 1 1 3] nmmi 5 (x^ijt7-^^x^ 

£ ©KS ^ * ^ 7 t- * — fcf £ 3 - K ir S iSfi^oD 



( 1 ) N**?* s 7 mW!3\(D^. 10 
a.i/jc Ut7-77'^x JCM 1650 OfflMOUBIAttittfr 
<=>*ISl£ft£:&t47 7 t * — If SrDITC^ > 7*1/ > 

(?'Ji>xV/W*f-faB) KIR*;*-*, Proseq 
uencer 6625 ( * 'J V x. T^iSS) £ffl<^ 

[0 114] (2) 6Stt7*^77^- K-T* 

x->i'Jt7 • 7*7>.y*Ji JCM 1650 ©iggB-frfrkMu 
rray and ThomsonO^S" (Nucl. Acid Res., 4321, 8, 20 
1980) lz'&\,\ ^fiftDNAi&ISbfeo dft&.S.aji 

3 a i -esij^ip Lfca, > 3««j£«3i!ai'C^ttic <t 

t) 3~6Kbp ©DNAWJ+fc^iljbfc. 77^?K^ 
*- P UC118 ££_fijaH itmbku SPt? 

liDNA7-fy->3>+7h (£?fj££ttig) 
Ji^^nfc^ffitrff-Pfeo #^T% lf*£,ftfcDNAig 

etVa&m^-cw&Ki*. t7 • 3 >; jmio9 (^ 

100 AgMfe*frL»3s«JlLl:Cri'-f'f 30 

[0 115] ^Kte^O^Wbfe«^*gm©«ffl^4 
mMOp-zi hD7i-;b^g?St>'100 nMCD;* X/NaOH^ 
v7r- (pH6.5)£^trHj5Si££&g > 30-C-?15t>IW& 
ibf:. 7*^7 7^— tffSttftfESU&Bttx 

i:bt^ ^fflg&ttfcSIiRbfc. ^8,000 »©ff2Hif£& 

7 r * ~ KStt S«3H L fcJKKte^l4^*sf# 5, ft 
feo . 40 

[0 116] 7^77^- Kffitt*»3»l/fcl4tt©« 
Kte^»S:*r3Ur.— ^-giLs T>tr->';>100 /zg/mL 
£^trLigft2.5mL tcg-*lU 37'C-C'16B#ffltg*bfe. 
igSIMfr £ I8H b feBttt;: 7 -> > 2 g/dlj&U* ^ d MR 
thU ^AlOg/dL&^trlOOmM h- 'J i>A/t>y77 

- (pH5.0)50/zL ft»J0U 30*C 16 KHfflS*S*ff"3 
fc. HPLCMCT5' --f 7 

WH-ftfiMt-rsk^ffl^ft^jeiWEttfraflc&wscfc 50 



[0 117] *gJK0"U 6 (i'/i'J t7 • 75<y*i J 
CM 1650 S*BMt7*^7r^— tfae^cDttSffiJU© 

SUfifl 1 5 , C#6hfcxJ/x 1; t7 • 75 v *x JCM 

i65os mm®. 7^77^ — eafc^ & dtr d n a w# 

fc^S^ftSJgKftfttto l * J; 5 7J^ij 'J 
JBBJSCiOr^^S K*W«U WA^ntDNAIi 
K<DMtif%fi^tzo C©7*77U f*£pEPI301 tfft£b 
&. ift^bfejf A?ftfeDNABf)t©SiJEEfiS^ttiaSEI 

[0 118] *&tt^B-=>^C,t!)itt7« 

77*- tfae?«*&iKSb&ig*x «iie**£Jjl 

I ^JBjjilH IT-«J!5tB^ftS2.4kbp©^$^©»rM-4' 

fc*»*7 st-^ 7 7**-- Kae^tfdiftsr 

*ciTf«[iSBWco«fe^ofc«)S:»»fM-*ILLft. 
ISViAfliH I T*t2J»rbfcpBluescript KS( + ) (7; h 

fc^bfer?***, KDNA*«S5b 
fc. pEPI305 i:^^ftfe^©7 , ^7v ^ FDNAgfflU 
TfSt<t!)xi'x>Jh70'; JM109 (^eaSl) £ 
TfcftifE&U ^ft<&T>t'>U >100 >ugM£^irLSg- 

[0 1 19] pEPI305 SffiStJx->iijt7 • n U J 
M109 (Sif&Sil) ©JgKft«M*:J;5r;UAU»Mi6fc:j; 
t)7*5^^ KSWHU ffla^UORSftffofc. ftS 
bfetf— 7*> • 'J — 7 s -Y >7* • 71/— &<Di&&mm*:m 
HI *KI^J»9 9 C jj*; L fc . 3 ©igSIB?iJ i 0 * ft -5 

a*rae*j*"-¥-9Eb&. mmmmvNsfcmtm'i 
m.mm*t 1 o ©@b?u©i9s a © n •> e. is^ 

bTV^fcfciS^>, l#a©^7 t -*=>«S4 i e>18»g©7' 
5=>JSMt*Tj©^7 , 7 t KttH»!as:|»**ft«*»©i: 
#£S>ftfc 0 Cft«t>)fi^$ft.5fi£fiSeK©T5 7^ 
i»>JftE5UaEJ«l»91 ltwlft. cftJ:t)^J®$ft 
6JSRJ!&SaK©fl^»tt26.1*n40u h > t^tB^ft^ 
fU«**SDS-PAGE©te*fcJ:<— abfc. W± 
©JSJRStf*WM-ft^tr7'5^5 K JBKteifttt: 

* s ^Ste^stt<£^-rci:^e»*^--7-> • u-t^-y > 

^- 7V — AttBW©SM47*^7r*— 1*f 

[0120] -tl3Lt>%. 1B?IJ*S^ 1 1 (C^$ft5T = 
-/»E5»J«»63&:4Sairft3-K1-*ae^A«» ^^>i 
U h7 • 7"7 ^/^ J. JCM 1650 ©iS7^77^- M 



(15) 



*SM¥ 9- 3 7 7 8 5 



27 
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[0 12 1] i&»E?U N 7 5;>®IE?iJ&*£o<,>Troeq 
©I2^Jk©*B|HH£ttK£fTofc. m^tz^—*?—^—* 
liEMBLMSWISS-PROTT^S. -e©ifi£ 

SDNAfcfcgf^T-ifcS^fcjWJibfco *3afi?©3- 
KfSHiiiE«cSeKtt249 ffl©T 5 ^© 

[0 12 2] ^y^g^J^Co^-tgEftl©^.]*:© 

7^"f-^.T^^ (Providencia stuartii) ©6814:7 7 
r* — t?i:77.4%, SI5E0!I 8 ©t;i/#*9 . • 
(Morganella morganii ) r&— tf i:7 
7.1%, -f-^^E^^ - f tAU^A (Salmonella typhim 
urium) ®^t47*^7r^— t?2:44.3%©ffl|iH£&7p 
bfe. 

[0123] pEPI305 £^>i U t T • 3 'J JM 

109 fc««f*-&fc«ctt % AJ13144 i:fft££*U f*-** 

h*ttt*r3 < BRE4FfE«IH-V& 6 B*H3Hrt»fci9rSE 
©aiiS«**x*tt«K^*x^x*atl!rflF^mK 1 9 
9 6^2B23Bfl"T?«fc#ft3*U *©Sft4WKBM 8 
P-5423AW* £ fit V^S . 

[0 12 4] 1 7 (jii/iU t7 • y^v**. J* 



*CM 1650 a#©BNS7**7r*— -«f»e-?©#6Sfc«fc 

ss«4©te<i) 

1 6l!Ml/txi/xiJ b?o'J JM109/pEPI 
305 r>tr->U >100 /zg/mL43«fcVI P TG lmM£ 
*&L*tt5<JBLfc««U 37-CT-16B$MJg^Lfc. 
*ttfr&ifi'bjMfi£ J: &Htt&£»x ^HAtt*-*? 1 HI 
iJt^bfco Bf*£ 5mL©100mM mWt^v7 7— (pH7.0) 
tHU, 4 , C"T?20«-iaiiH**«raftfTV^»«:*tti»'U 

10 ffiffcfcfSlSbfeo 

[0 12 5] ft ?,*xfeM«ftm«©^te^rSfS*> 
KpBluescript KS ( + ) "TRWUcBRftiftLfc 

alphas j: 5 m b&*«waam*ft»RSfc ut«ij^ u 

fe^m^^l i->i'Jk7-3'J JM109/pB 

luescript KS ( + ) TJBJM^SttiifcajSftr, * 

ofco — 7js XS"* 'Jb7 0'J JM109/pEPI305 (ix- 

j'x'j t7 • y ^iS^atCjt^Tjtstttjizo « 

feDNAKIttfx^x'J t7 • 3 UK:*J^T-«tt7*^ 

[0 12 6] 
[SI 1] 



U 1* 


BMSffitt (units/mg) 


xi/x'J t7 * JCM1650 
iS/x'Jt7« 3 'J JMlOS/pBluescript KS(+) 
J-i/x'J t7« 3 »J JM109ypEPI305 


0.002 
0.264 



[0127] 1 8 (ii/ai U t7-75y^x J 30 

cm 1650 **©iMt7*^7r^— eae^fssttcftffl 

V>fe-f ^ 5 ' -f >»>>>^©^g) 

trD^^-hU^A12g/dLSU t >|'y^>6g/dL £100m 
H WCWtJiyyy— (pH4.0)Cig)S¥U cft£±§B©^> 
x'Jt7 0'J JM109/pEPI305 ©B^^^B^fifi 
T200«g/dLi:&4.fc-5C»ftlU pH£4.0 icffif b&# 
5>, 35*C-?10«HBfiJt6*frV\ *lB#itt££fiEb;fc 5 ' - 

{±5' y*>>gg©«frT2' - -f J i/ l/Wt&V 3 ' - 
-f J ^>a©8J£tt£<B»6ftfcj&»-3fc. S^^EI7 40 
fcSs-T- 12 7*, «S«tt{±5' -^yi/>^©SS(mg/ 
dL) JKtttt£j6l$|IEI(hr)*, SfeMUIfePHBttSft 

©au^ftjj*-*-. ^wzm^titammtj ; ^>*»&© 
ensures- — f 

[0128] 1 9 (* * K«ttfiTffl 

: 7 ^ * 7 r * — e»e-?©ffrS) 
1 7iJj;^l 8tcSbfc«fc9fc:> x->x'j t7 • 

75 * x. &&m& 7^77 * - Hf ae^fiy*«tt±« 



I«t5. b*>U ^fiEb:'j5' —f 1H4 
iot^lfSSttifeft, 5' -*fy ^>>^©S«fi# 

».s w± «i±# b t£ v > c k &m m b & . ^zx-mm 

m 1 5 i;ti'n-->ybtxyx'J t7 • 77 7^x 

«fc t> SziA b^©ttH©aita t fr 

actkbfeo 

[0 12 9] DNAM81 (^7*7 p;M*^f 
^#§^7^394 ) Zm^-CKTs-foTK-y-i bffitCTE 
^jaE^JS^ 12, 13M14 Cwt* 'Jd7*l/* 
^ KMUT300, MUT310j&miUT320$:^n^n^-J5£bto 
[0 13 0] LT*«S« 1 6fll!lfc7 , 7^i 

KpEPI305 lng, T'^'f V— £ [sXM1375>J v— RV 
(^ffljgttSi) #miUT3103i- 'J =f 31 ^ U*^- K*2.5 At 
■oiav^«y^DNA*U^5— t? (SHiittSS) 2.5 
J.^>^ h$r, dATP N dCTP, dGTP, dTTPg-200 s igfb 
*»J>>A 50mMSy c JS'fbv</^^-i7A 1.5mM^-g-trl00m 
M hV^-JMMSflfflft (pH8.3) 100 //L t^*Qb, 94*C 



(16) 
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&30&\ 55-C£2;5h 72*C£ 3#©+M Z frZZmWi t> 
iit-PCR&f&^Tofc. PCR£Jc>f±t)— ^UtTM * 
5>-PJ2000S (S&SttSl) fcffl^Tffofc. *&SiJ 
C, Itr?^ ^ KpEPI305 lng, 

LTM137*7f M3 (^»tt§8) &UWJT300:* 'J 
^b:*^ K&2.5 /zmol £flH>T|H]«k: P C RS£> 

-400 (7r;i/^->7?±8S) Srfflv^T-y^iit J: 

[0131] fft-?ftfflPCR5JS«UL £s dATP. 
dCTP, dGTP, dTTP&200 , igft#'J7A 50mM £«fc 
Ximb-W*i"t?I± 1.5mMS:-^tflO0niM hVX-tW&W. 
«&(pH8.3) 95/zL lC«AnU 94-CT-lO^-iDl^^ 60# 
H*>JtT37*C2;T-tf?aiLfc©*>, 37'CT-15^MU^ ^ 

— tf2.5 J.->^ h§^DUT72-CT*3^-raS/i&^ffV>s 

v-RVStFM137*vl' v-M3 £-2.5 >umol £g5 
iD LTv 94°C£30£1\ 55"CS:2^ 72*C£ 3#©t>->f 7 
)^\.mm t> J§t P C RS$Sffo it. 
[0 13 2] ZiSCDPCRfiteOSlitlSiLUIi: 
Bam H I x 7 — ;i//7 D D ;J%;UAjfi£fcS U 

^*7-;ui£i®Lfc. ,rfflDNAfr)t£.£_La.i i:£_fl, 
mH IT'WBfrL/tpBluescript KS ( + ) U f#£ 

• 3'J JM109 (3S£SD ftiKIME»Ufc. d*l.£100 
>ug/mL©:P>b"*> U >£^tr L^35*g:ft&±C 7*U — 

[0133] Y&mmm^^ u siat j;D77 

*5I**««U i£«IB?'J©?fe££ftv\ ifl<j©iMa# 

eH©74»i©^'js/>ais (ggg ) *st^/^^>^ 

£§g (G*A*T ) CljjlL«Ii7«7r^-lri&3 

$trr^^=. K^pEPi3io t^ufe. 

[0 1 3 4] g&Si: LTpEPI305 , 7" -5^ "7 — t. UTMl* 



30 



*T300£MUT320;d- y rf* * i/tf*- K£fflV\ HtR<Z>ttrec 
«t?)fi£^SeK©153 S§C-rVP-f-»SS (ATC ) 

#*i/*-^>ss (A*co izmm^tz&mm7*z7 7 

^iSfe^^^trT-^^^ K£ P EPI320 £:ffr£bfc 0 
[0 13 5] ZbtZ^mt UTpEPI310 s T^i^-i; 
UTMUT300i:MUT320^- , J zijt. 7 K&flil^TlsMi© 

sw*fc«fc»K mmm&mmmsov (ggg 

) tfT^-H^vagUS (G*A*T ) 153 SS©-r 
10 VD^fi/>SS (ATC ) * 5 7xU^->SS (A*CC) CM 

PI330 fc^Lfeo 
[0 13 6] ^ix^n©^^147^^7T^— if if 

M109/pBPI310 , ^i>x>J t7 ■ 3 'J JM109/pEPI320 
\ cn->x 'J t7 • 3 U JM109/pEPI330 

•x>>xl> k7 • 3 'J JM109/pEPI305 £7 > b^ U >10 
20 0 /zg/mLXlM P TG ln«&-&irLtgJfe50mLfcgHlU 

li^lfe. 5mL©10 

(pH7.o)fc»«u 4 'cx-zo-^mm 

[0 13 7] «l31**a«&^«IUT^«ttB«-*l»*, 
[0 13 8] SB{fi^8K]£g&£J:!>4£HLft£A£!tt 

^-rsffi*trS<4T-«bfcigS*^l 2C^-r. f^MUfc 

[0 13 9] 
[*12] 









PEPI305 




100 


PEPI310 


74 Gly (GGG) - Asp (G*A*T) 


11 


PEPI32Q 


153 He (ATC) - Thr (A*CC) 


38 


PEPI330 


T *Gly (GGG) - Asp (G*A*T) 
168 Ile (ATC) - Thr (A*CC) 


18 



[0140] nx,vi2 o {??v*?-y- j dxsm&-?m 

m& 7 * Tx 7 7 Z — l? £ ffl ^ & J > > A» 

j|£Abfci->x 'J t7 • 3 U JM109/pEPI310^ ^~>x 'J 
t70ij JM109/pEPI320, ^ x. V t7 0'J JM109 
/pEPI 330St/^§J^tt 7 * 7> 7 r ^ — If feSTtr 



50 



7*5 K^jSAbfc^'>x V bT" • 3 U JM109/pEPI3 
05S, 7"> b-> U >100 /zg/mL&tf I P T G 1 mM^^tr 
LJ^Sb50mL(C^ttLx 37'CT*16P#Km# Ufe» 
[0141] tnjSIt h 'J 7 A12g/dl&?M J i/y 6 
g/dLS@^®A>y7 7'- (pH4.0)C?glS¥U int±ia* 

«T-f#fc^->x ut7o >; &mm<Dntez&>#kw#.m 

fiT-200mg/dLfcJ5:2. iatr^DU^ pH^4.0 {Cil^L^ 



(17) 



ftffiW- 9-3 7 7 8 5 
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35-Cf 32B#H&JiD£fTVv *P#fl<j££jE!£ Lfc 5 ' 

CO 1 4 2] 08f\ «EMlf*5' -- f y^>a©«t(o 
g/dL) ft, JKMH:&J&&N(hr)«, $fc«S»P3^tt^ 
^i'Jt7'3'J (Esherichia coli) JM109/pEPI305, 
ll«)5Mlix->iiJ t7 0'J (Esherichia coli) 

JM109/pEPI310, &&gP]BlZ.*-i'X>) k7 • 3 'J (Es 
herichia coli) JM109/pEPI320, ajgtE3^lfl$Jii->x 
U k7 • 3 'J (Esherichia coli) JM09/pEPI330©=&g 

[0143] * *v*?-y-'em&{&Tm®&7 

7 9— tf&{K^&£ft*ftfflV>fc'r 5' > 

S/ >Wo£&Ejs&fc:fe^"Ca:£j6R Life 5 ' - -f J > >» 
©#8£&K#<fiTUT:}3^ *<Oie»i:L,T 5' 

S'vaaaw 1 5 ssgcD'T vD^^>^a*s^n^n 

•3'J JM109/pEPI330 #«&iSV">5' -^y>>>^© 
[0144] Hffiftl 2 1 <* * V*^-^-H*fStt«TS 

IAbfexyiiJt7'3iJ JM109/pEPI330 ftT>t 
•> U >100 us/mL&ZF I P T G 1 mMS^tf Ltgflk50mL{Z 
StilU 37*Cfl6B$ra*gSbfc. 
[0145] KOjRfit r- U t3 k.l2.g/$LJkU<$m&®tt. 

g/dLftlOOmM Vm'i*7 7 — (pH4.5)K}g#? U 
±33©H#S«a»B*fi«-C200 mg/dL 4: & * J: -5 fc» 
AOU pHft4.0 {C^t*:^^, 35"CT?32KHfflfiJ(6S* 

fc 8 *fefiKbfc?^b^^ K-5' -^^^©fift 
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10 



20 



30 



•>H-5' -^Ji^^^l/C^f^^b^-^ K- 2' - 

[0 14 6] 
[II 3] 







(g/dL) 






7.45 






4.77 


*> v t> > 




8.93 




5' 


6.60 



[0147] HJfifiaj 2 2 (* * U*^-^— BfSttfiTS 

7 * * y -r $ — e»e?«8M*s J8 v ^ s &attK{b 

lAI/ftxJ/iiJ t7 0>; JM109/pEPI330 ft, 7"> 
fcT^UVlOO yiig/nLSVI PTG 1 mMft^trLiSjfe50mL 
fcSMU 37'CT-16NFHlg«L.fe« 
[0 1 4 8] -TV «>>6g/dL£:, »««#flci:bT r- 'J 

b U £A12g/dL£:ftl00nM W 
<pH4.0)fcB#U dftt±§3©S<fcftg; 
«B^afi-t-200mg/dLi: & S «fc o fc«Sjba U pHft4. 0£ 
^LfcA*"^ 35*C"C3Z«FMSJi6*-e-&. *J58bfc5' 

— r j 4(c^-r„ v>-rn©«a<it-¥A 



5' S/>»©****«HS*ofc. 
[0 1 4 9 ] 
[114] 









8 (B/dL) 






S.96 








8.84 








7.60 




b 'J •> A 




7.73 





[0 1 5 03 40*g2$ f iJ©g£ : 20 

3. 0~5. 5 0^ffTT'7^U2r-> K36Vt7ftU«K 
(«) , yjL^jumm 08) fiVA^^;H)« («) 

^ 7 s - ;i/ * m. jg r « ci h * s r- § « i: s a ft * r * . 
m&m^ ■. i * 

Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 



h^DiJ- : mi 



^JViJ^-p • ^fyj}— (Morganella morganii 



) 

tt^ : NCI MB 10466 



(18) 



*5PI¥9-3 7 7 8 5 
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1 5 
Leu Lys Asn Glu 
20 



34 



10 



15 



lE^JCD^^ : 747 
BE5U©«JS : Genomic DNA 



: ^I/^/^^ * -t^Urtf— (Morganella morganii 

) 

: NCIMB 10466 

.»«fc»-*-B^: CDS 
. : 1..747 

*10 *Mft&Sb£L&#iS : E 



ATGAAGAAGA ATATTATCGC CGGTTGTCTG TTCTCACTGT TTTCCCTTTC CGCGCTGGCC 
GCGATCCCGG CGGGCAACGA TGCCACCACC AAGCCGGATT TATATTATCT GAAAAATGAA 
CAGGCTATCG ACAGCCTGAA ACTGTTACCG CCACCGCCGG AAGTCGGCAG TATTCAGTTT 
TTAAATGATC AGGCAATGTA TGAGAAAGGC CGTATGCTGC GCAATACCGA GCGCGGAAAA 
CAGGCACAGG CAGATGCTGA CCTGGCCGCA GGGGGTGTGG CAACCGCATT TTCAGGGGCA. 
TTCGGCTATC CGATAACCGA AAAAGACTCT CCGGAGCTGT ATAAACTGCT GACCAATATG 
ATTGAGGATG CCGGTGATCT TGCCACCCGC TCCGCCAAAG AACATTACAT GCGCATCCGG 
CCGTTTGCGT TTTACGGCAC AGAAACCTGT AATACCAAAG ATCAGAAAAA ACTCTCCACC 
AACGGATCTT ACCCGTCAGG TCATACGTCT ATCGGCTGGG CAACCGCACT GGTGCTGGCG 
GAAGTGAACC CGGCAAATCA GGATGCGATT CTGGAACGGG GTTATCAGCT CGGACAGAGC 
CGGGTGATTT GCGGCTATCA CTGGCAGAGT GATGTGGATG CCGCGCGGAT TGTCGGTTCA 
GCCGCTGTCG CGACATTACA TTCCGATCCG GCATTTCAGG CGCAGTTAGC GAAAGCCAAA 
CAGGAATTTG CACAAAAATC ACAGAAA 



mm^ : 3 

EW©S* : 249 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
747 



^)\/iS^^ • ^Jl/jf~ (Morganella morganii 



) 

: NCIMB 10466 



Met Lys Lys Asn lie He Ala Gly Cys Leu Phe Ser Leu Phe Ser Leu 
-20 -15 -10 -5 

Ser Ala Leu Ala Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

1 5 .10 

Asp Leu Tyr Tyr Leu Lys Asn Glu Gin Ala lie Asp Ser Leu Lys Leu 

15 20 25 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin 

30 35 40 

Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys 
45 50 55 60 

Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala 

65 . 70 75 

Phe Ser Gly Ala Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu 

80 .85 90 

Leu Tyr Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 

95 100 105 

Thr Arg Ser Ala Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe 

110 115 120 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr 
125 130 * 135 140 



(19) ¥fffl¥9 - 3 7 7 8 5 

35 36 
Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu 

160 165 170 

Arg Gly Tyr Gin Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 

175 180 185 

Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala 

190 195 200 

Thr Leu His Ser Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
205 210 215 220 

Gin Glu Phe Ala Gin Lys Ser Gin Lys 
225 229 

E5U#^- : 4 *mm 

le^iJCDJIi* : 229 : *)Vjt*? • ^)\<i3- (Morganella morganii 

h t}\D is — ; mmk : NCI MB 10466 

mq<Dmm:m&n * 

Ala He Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 

15 10 15 

Leu Lys Asn Glu Gin Ala He Asp Ser Leu Lys Leu Leu Pro Pro Pro 

20 25 30 

Pro Glu Val Gly Ser He Gin Phe Leu Asn Asp Gin Ala Met Tyr Glu 

35 40 45 

Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys Gin Ala Gin Ala 

50 55 60 

Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala Phe Ser Gly Ala 
65 70 75 80 

Phe Gly Tyr Pro He Thr Glu Lys Asp Ser Pro Glu Leu Tyr Lys Leu 

85 90 95 

Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

100 105 110 

Lys Glu His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly Thr Glu 

115 120 125 

Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr Asn Gly Ser Tyr 

130 135 140 

Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala Leu Val Leu Ala 
145 150 155 160 

Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu Arg Gly Tyr Gin 

165 170 175 

Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val 

180 185 190 

Asp Ala Ala Arg He Val Gly Ser Ala Ala Val Ala Thr Leu His Ser 

195 200 205 

Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys Gin Glu Phe Ala 
210 215 220 

Gin Lys Ser Gin Lys 
225 229 

w&m^ : 5 uncDm : mm 

rni\<D&$ : 20 50 m<Z>ft : 



(20) 



ftffl¥- 9 - 3 7 7 8 5 
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®3\omm : itiXDtm -£fi&DNA 

mm 

ATTACCATGA TTACGAATTC 20 

mvm^ : 6 

W3\<D%.-£ : 21 

®&\v>m ■. mm 



38 



btfos;- : m.mvt 
rayoBM : mwmm -&j&dna 

GCGGTTGCCA CATCCCCTGC G 21 
®.Pm*i : 7 
iEjnjGQfl;* : 21 

kfij©^ : mm 

mm 



Ejaj©«« : momm ^dna 

TTGCCCAGCC GGTAGACGTA T 21 

mvm^ 8 

S2?iJ©«$ : 15 
IBFU©^: 

io mpKDMm-.m&n 
mm 

£Mq£ :x->iijt7- y #.x (Escherichia blat 
tae ) 

* m& : JCM 1650 



Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 
1 5 10 15 

:x->xijt7-77'^x (Escherichia blat 

20 tae ) 

: JCM 1650 

h xj\D : mmvt <ft®.zm.-F%&^ : C D S 

B2^JCDa« : Genomic DNA . : 1..747 



m^m^r : 9 

Mficom.^ : 747 

ie^j©s : mm 



mm 



m?m^ : i o 

Eaj©ft£ : 249 



ATGAAAAAAC GTGTTCTGGC AGTTTGTTTT GCCGCATTGT TCTCTTCTCA GGCCCTGGCG 60 

CTGGTCGCTA CCGGCAACGA CACTACCACG AAACCGGATC TCTACTACCT CAAGAACAGT 120 

GAAGCCATTA ACAGCCTGGC GCTGTTGCCG CCACCACCGG CGGTGGGCTC CATTGCGTTT 180 

CTCAACGATC AGGCCATGTA TGAACAGGGG CGCCTGCTGC GCAACACCGA ACGCGGTAAG 240 

CTGGCGGCGG AAGATGCAAA CCTGAGCAGT GGCGGGGTGG CGAATGCTTT CTCCGGCGCG 300 

TTTGGTAGCC CGATCACCGA AAAAGACGCC CCGGCGCTGC ATAAATTACT GACCAATATG 360 

ATTGAGGACG CCGGGGATCT GGCGACCCGC AGCGCGAAAG ATCACTATAT GCGCATTCGT 420 

CCGTTCGCGT TTTATGGGGT CTCTACCTGT AATACCACCG AGCAGGACAA ACTGTCCAAA 480 

AATGGCTCTT ATCCGTCCGG GCATACCTCT ATCGGCTGGG CTACTGCGCT GGTGCTGGCA 540 

GAGATCAACC CTCAGCGCCA GAACGAGATC CTGAAACGCG GTTATGAGCT GGGCCAGAGC 600 

CGGGTGATTT GCGGCTACCA CTGGCAGAGT GATGTGGATG CCGCGCGGGT AGTGGGATCT 660 

GCCGTTGTGG CGACCCTGCA TACCAACCCG GCGTTCCAGC AGCAGTTGCA GAAAGCGAAG 720 

GCCGAATTCG CCCAGCATCA GAAGAAA 747 

40*@® 

: x-isx. >J t7- "7*7 (Escherichia blat 

tae ) 

: JCM 1650 



mm 

Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 

-18 -15 -10 -5 

Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

15 10 
Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala lie Asn Ser Leu Ala Leu 



(21) 4*M¥9- 3 7 7 8 5 

39 40 
15 20 25 30 

Leu Pro Pro Pro Pro Ala Val Gly Ser lie Ala Phe Leu Asn Asp Gin 

35 40 45 

Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 

50 55 60 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

65 70 75 

Phe Ser Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 

80 85 90 

Leu His Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala 
95 100 105 110 

Thr Arg Ser Ala Lys Asp His Tyr Met Arg lie Arg Pro Phe Ala Phe 

115 120 125 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 

130 135 140 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys 

160 165 170 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val He Cys Gly Tyr His Trp 
175 180 185 190 

Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

195 200 205 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 

210 215 220 

Ala Glu Phe Ala Gin His Gin Lys Lys 
225 230 

m*m^ : 1 1 *mm 

E?U©fi* : 231 SEm^x :xi/xUt7-77^^x (Escherichia blat 

m&i<Dm : T \ J m ' 30 tae ) 

h#D^- : mm®. : JCM 1650 

m^mmimem- * 

S2^J 

Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu 

1 5 10 15 

Tyr Tyr Leu Lys Asn Ser Glu Ala He Asn Ser Leu Ala Leu Leu Pro 

20 25 30 

Pro Pro Pro Ala Val Gly Ser He Ala Phe Leu Asn Asp Gin Ala Met 

35 40 45 

Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys Leu Ala 

50 55 60 

Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala Phe Ser 
65 70 75 80 

Gly Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala Leu His 

85 90 95 

Lys Leu Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg 

100 105 110 

Ser Ala Lys Asp His Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly 

115 120 125 

Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys Asn Gly 
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130 135 
Ser Tyr Pro Ser Gly His Thr Ser 
145 ' 150 

Leu Ala Glu lie Asn Pro Gin Arg 
165 

Tyr Glu Leu Gly Gin Ser Arg Val 
180 

Asp Val Asp Ala Ala Arg Val Val 
195 200 
His Thr Asn Pro Ala Phe Gin Gin 

210 215 
Phe Ala Gin His Gin Lys Lys 
225 230 

®&mB : 1 2 
ffiyiJOg;* : 21 

rnvkDrn : mm 
mcDm. : -*« 

r-7t?ns>-: KflHtt 

mm<DM®. : momm i^dna 

CCTCGAGGTC GACGGTATCG 20 

mvm^ : 1 3 

EFU©ft£ : 21 

ewosi ■. mm 

m<DWL : -#« 

h^D^- : mm®. 

E?|J©«3S : tttfomm. -afiKDNA ' 
ATTCGCCACA TCGCCACTGC T 21 

mm^ : i 4 

W3\<D&Z : 22 

mxom. ■. mm 
«©» : -*m 

mm<Dffim ■. mom* ^je&dna 

TAGCCCAGCC GGTAGAGGTA TG 22 

[12)3] 



(22) fti¥9-3 7 7 8 5 

42 

140 

He Gly Trp Ala Thr Ala Leu Val 
155 160 
Gin Asn Glu He Leu Lys Arg Gly 

170 175 
He Cys Gly Tyr His Trp Gin Ser 
185 190 
Gly Ser Ala Val Val Ala Thr Leu 
205 

Gin Leu Gin Lys Ala Lys Ala Glu 
220 



[03] ttt7*77r;i'-tfS3-Ht5ag^ 
&0£^1-0T- &•!>., 

[14] •tM-S«©Sfi7^7rJ' 

[is] • ^jiii-m$i<Dm£.mM&7*x 

[06] m&7**77*— t?£rj- KtSififS^ 
30 ir^S/i 'J h7-7"7 y*:&©Sfefef*;DNA»TM-©fMI!B 

»*»ia*^-ria"e»*. 

[07] J^x'J t7 • ^7y^3ift*©ffi147*^7 
[08] 31S/X.U t7 ■ Z^y*:c*#©H£SSM£7 



[06] 



SB B P K H BKBN E SB 



pMPl SOI 



SB B BsEBBfB C B«C 



pBFUOl 



pMPI 305 



pEPWOJ r- 



SBc 5au3AI / B*m HI junction B: Bud HI E: £boRI KiKpnl 
Hi Amdltl N: /Vcol P: PstI 



SB: SkulAI / BumlU junction Bi SusHI Bg: BglXl O CXal E: &oRI 



(23) 



[1211] 



im2] 




2 3 

RfSSJfH (h) 



2.S 




2 3 

(h) 



[04] 



[SIS] 




2 3 4 

£&B#(iS Ob) 



0 2 4 6 8 tO 12 14 16 18 20 22 

£0B$fB1 (h) 



[H7] 




£ed!r JML09/pMPL505 
£coJ7IMl09/pMPI510 
£ca/i JMi09/pMPlS20 
£«iff JMlO9t/>MPtS30 



[H8] 



4 6 6 




12 16 20 24 

~ £ca/i JMlOSYpEPtiaS 

- £.co/i /MlO^pEPBia 

- £caff JMHWpEPBZO 



9-3 7 7 8 5 



(51)Int.Cl. e /frtSSS^ FI i£ti5*^@S»5r 

( C 1 2 N 9/16 
C 1 2 R 1:01) 

(72)^B^# g& 

mmmMjkW'^temxmih 9 - 3 - 1 - 

321 



